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Medical Management of Abdominal Compartment
Syndrome: Case Report and a Caution
Joel U. Macalino, Robert K. Goldman and John C. Mayberry, Department of Surgery, Oregon Health Sciences
University, Portland, OR, USA.
Recommendations and cautions regarding medical
management of ACS are discussed.
CASE REPORT
A 55-year-old woman was evaluated 3 days after
ingesting bleach. She was lethargic, had diffuse abdomi-
nal pain and tenderness and had a systolic blood pressure
(SBP) of 80 mmHg. Pneumoperitoneum was present on a
chest radiograph. Endotracheal intubation was performed
and massive resuscitation with 14 litres of intravenous
crystalloid was promptly instituted in preparation for
exploratory laparotomy. Abdominal exploration re-
vealed multiple perforations along the greater curvature
and fundus of the stomach. The entire small and large
intestines were oedematous and dilated. Intraoperative
oesophagogastroscopy revealed denuded gastric mucosa
and hyperaemic oesophageal mucosa. The duodenal
mucosa appeared normal. She underwent total
gastrectomy with stapled closure of the distal oesophagus
and duodenal stump.The abdominal wall fascia was
closed primarily. During the 104-minute operation, she
received five additional litres of crystalloid and one unit
of blood.
Postoperatively, the patient was hypotensive and had
persistent severe metabolic acidosis. Her SBP was con-
We report the case of a 55-year-old woman who developed abdominal compartment syndrome
(ACS) following total gastrectomy for caustic ingestion. Contributing factors for the development of
ACS included peritonitis and massive fluid resuscitation for cardiovascular support of septic shock. The
adverse cardiovascular and pulmonary effects of intra-abdominal hypertension (IAH) were reversed
with pharmacological neuromuscular blockade (NMB). Surgical decompression of ACS was, therefore,
postponed, but the patient required re-operation for intra-abdominal sepsis several days later and
subsequently died. Although medical management of ACS with NMB may lower IAH and reverse its
negative cardiopulmonary effects, surgical decompression may still be required for definitive treatment.
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Case Reports
Intra-abdominal hypertension (IAH) is now commonly
diagnosed in critically-ill patients following severe
abdominal injury, extensive abdominal surgery, thermal
injury and massive fluid resuscitation for sepsis.1,2
If unrecognized or untreated, IAH can lead to the
harmful consequences of abdominal compartment
syndrome (ACS) including cardiopulmonary dysfunction,
renal failure, visceral ischaemia and shock.3–6 ACS
is generally evident at an intra-abdominal pressure
(IAP) of ≥ 25 mm Hg (32 cm H2O/urine).3,5,6 Immediate
surgical decompression in the intensive care unit (ICU)
or the operating room is recommended.3–5 In this
report, we describe the use of neuromuscular blockade
(NMB) for “medical decompression” of ACS in a critically-
ill patient with sepsis, following surgery for an abdominal
catastrophe. Surgical decompression was postponed
when the ACS appeared to resolve. The patient required
abdominal re-exploration 7 days later for abdominal
sepsis and eventually died of multi-organ failure.
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sistently below 90 mmHg for 10 hours, in spite of high-
dose dopamine and norepinephrine infusions. Her
abdomen was palpably tight and the initial IAP measured
via a urinary bladder catheter was 21 cmH2O. Ten hours
postoperatively, her IAP had increased to 37 cmH2O, her
peak inspiratory pressure (PIP) had risen from 34 to
60 cmH2O and her central venous pressure (CVP) from 12
to 21 mmHg. Her urine output was decreasing. She was
given cisatracurium besilate 0.15 mg intravenously,
with an immediate decrease in IAP to 24 cmH2O, CVP to
11 mmHg and PIP to 30 cmH2O (Table). NMB was
maintained by continuous intravenous infusion and
train-of-fours were monitored to titrate the effect.7 From
this point, her SBP remained above 100 mmHg. The
metabolic acidosis, however, persisted for another 48
hours. The initial plan to re-open her abdominal incision
was indefinitely delayed because the IAP, blood and
airway pressures, and urine output all improved following
NMB. During the subsequent 48 hours while she was
under NMB, her IAP ranged from 24 to 26 cmH2O, her
CVP was ≤ 14 mmHg, and her PIP was ≤ 30 cmH2O.
When the NMB was discontinued at 48 hours, IAH did
not recur.
Seven days postoperatively, the patient required
abdominal re-exploration for multiple intra-abdominal
abscesses. She developed worsening acute respiratory
distress syndrome and septic shock. She died of multi-
organ failure 16 days after the initial operation.
DISCUSSION
ACS is diagnosed when critically-ill patients develop
multi-organ failure secondary to IAH.1,2 It develops in
association with conditions requiring massive fluid
resuscitation, e.g. trauma or sepsis, and is suspected
when a tense abdomen is seen in conjunction with
shock. Associated findings include an elevated CVP,
reduced cardiac output, elevated PIP and oliguria.
Meldrum et al described 21 patients with ACS.5 ACS
was diagnosed in 16 patients with IAP ≥ 26 mmHg
(34 cmH2O) and in five patients with IAP 16–25 mmHg
(21–32 cmH2O).5 No individual had evidence of ACS at
pressures lower than 15 mmHg (20 cmH2O). Ivatury et al
found that when patients with severe penetrating
abdominal injuries had tension-free abdominal prosthesis
closure to prevent the development of IAH, there
was a significant reduction in multi-organ dysfunction
and mortality, compared with non-randomized controls.6
Surgical decompression either by laparotomy or by
re-opening a laparotomy is recommended for an IAP
≥ 25 mm Hg (32 cmH2O).3–6
Our patient developed ACS due to bowel oedema,
caused by peritonitis and shock treated with massive
fluid resuscitation and abdominal surgery. NMB with
cisatracurium was used to relax her abdominal muscula-
ture and, thereby, decrease IAP. Cisatracurium besilate, a
non-depolarizing neuromuscular blocking agent with a
relatively rapid onset and an intermediate duration of
action, is commonly used in the critically ill because it is
metabolized in the plasma and is, therefore, independent
of renal and hepatic function.8 Although improvements in
SBP, PIP and urine output showed that the ACS was being
successfully controlled with NMB, our patient had per-
sistent metabolic acidosis. This may have been evidence
of ongoing visceral ischaemia.
Experimental investigations have established a direct
correlation between IAH and visceral ischaemia. Caldwell
and Ricotta used a microsphere technique to measure
blood flow in individual abdominal organs after increasing
the IAP to 20 and 40 mmHg in dogs.9 They found
significant impairment of blood flow in most intra-
abdominal organs including the liver, pancreas,
duodenum, small bowel and colon. Using a pig model,
Diebel and colleagues found that even modest increases
in IAP caused intestinal and hepatic ischaemia despite
normal blood pressure and cardiac output.10,11 They
conjectured that visceral ischaemia may be more important
clinically than the cardiopulmonary and renal effects of
ACS, as usually described. In addition, systemic shock,
such as that occurring with haemorrhage or sepsis,
probably lowers the threshold of IAP that a poorly-
Table. Changes in physiologic measurements before
and after neuromuscular blockade
Before After
IAP 37 24
CVP 21 11
HR 132 110
MAP 55 87
PIP 60 30
IAP = intra-abdominal pressure (cmH2O/urine); CVP =
central venous pressure (mmHg); HR = heart rate; MAP =
mean arterial pressure (mmHg); PIP = peak inspiratory
pressure (cmH2O).
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perfused organ can tolerate.12 Even though normal
viscera may tolerate ischaemia transiently, injured,
recently-manipulated, or infected viscera may be more
prone to develop irreversible damage when subjected to
IAH. In support of this concept, Behrman et al showed that
disruption of post-traumatic small bowel anastomoses
was associated with the diagnosis of ACS.13 IAH after
abdominal surgery, therefore, not only puts the patient at
risk for multi-organ failure, but also places the surgeon’s
work at risk for breakdown.
Because of the risk of visceral ischaemia and subsequent
anastomotic leakage, we hypothesize that it would still
have been prudent to re-open this patient’s laparotomy
and place a temporary abdominal prosthesis. A tempo-
rary prosthesis enables the abdominal contents to swell
without increasing IAP pathologically, and gives the
surgeon a convenient portal for serial operation.14 Sec-
ondary fascial closure is attempted when the oedema
subsides. Pre-emptive temporary abdominal closure is
associated with a dramatically decreased incidence of
intra-abdominal abscess, bowel fistula and necrotizing
fasciitis in patients with severe abdominal injury.15
Because our patient later developed intra-abdominal
abscesses, we speculate that a strategy of abdominal
decompression, temporary abdominal prosthesis and
serial operations may have prevented her eventual
demise.
Surgical decompression is not without complications.
Fatal arrhythmias and worsening acidaemia following
reperfusion of ischaemic viscera have been described.16
Recommendations prior to surgical decompression of
ACS include the use of fluid bolus, mannitol and bi-
carbonate.1,16 In addition, a patient who has developed
ACS may have to wait an hour or more as an operating
room is being readied or an operating team is assembled
for surgical decompression in the ICU. Medical decom-
pression of ACS with NMB would, therefore, theoretically
be a useful temporary measure for the patient awaiting
surgical decompression. During this time, the patient can
be readied for the expected dramatic drop in IAP and
consequent visceral reperfusion when the abdomen is re-
opened by pre-emptive intravenous crystalloid, mannitol
and bicarbonate infusion.
CONCLUSION
Although we have shown by this single case report that
many of the measured harmful effects of IAH can be
reversed by NMB, we currently do not believe medical
management of ACS should replace surgical manage-
ment in most cases. We favour the use of medical decom-
pression of ACS as a temporary measure for patients
awaiting surgical decompression.
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